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[#gt£] TO* 

^^e'jf^- (»awiMt) , lca ^^y^^^T^^-yhjn^mu^ 

i 4 * C*fiE&* S*itv>i # V MKIi L - W»# U ▼ - -C* * «* tt L - « 

*4t4»tULa ctbacillus delbrueckxi ?*r 
4»«<4iS**«tt*kttSp orolactobacillu s«©«^WJ 

8om§tL-CV»S, Change CChang.D-E., Appl Environ Microbiol 65 1384-9 
(1999)3 tt. *lI©*^7*>9^7tfV*(ttTp t 9 

^*ift*lWL*«-r*ti:KJ:0. 6 2. 2 g/LOD-^iK^6 ^ , 4 / 

I *fcfM6»«»«Ufc»frtt. ft5 0g/L©D-«t*It*fc»ei 5 0^Kt 
[0 0 0 7] 
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Z h o u h CZhou.S., Appl Environ Microbiol 69 399-407(2003)] tt. fc?;V^- 
JV> _ h ij T --t*B (p f 1 B) , 7^»V^^-lfABCD (f rdABCD) ( 
ftTf rdtilt-t^^) > 7;vn-;v/7;vf t Kf t Koyt-*'(ftT a d e 
E fei^T-fex- h^-^U^Ta c k A ) 

8^BJ&*-r*tkHJ:o-C. 4 8. 5 g/LOD-fLm^m^tLSh^U-CV^o 
ZhouMipf IB, frd, adeE0 31«tIS«**ffi^T5%W^3 
S.Offift««:4:^tfJ&«i*'fi£ffl U ^SUICIIIIM^ 2 0 ft <t 9 

K8H#M^U ^<0»^^tf4-^:J:>) 1 2 0B*«T«5 0 g/LSrSi&L 
Tv^fto Cti^Otg^T'Z h o u f,^iLtv^^l±, ^;Vn-7^P>D-fL^ 

® D-?L«1W ? 5 0 g/Lfcig;<> mil^W^^Si 1 2 0 H#ffl&-t k^lT 

Stfft^^afefto L*»U flfe&tt*ojafcov»Tti:£ofc< lXttv»ftv», 
[0 0 0 8] 

WHS: £ IrJ Jt $ * ft tz tb \z tiig« £ i *) ^ < <7> ? Ji> a - * * » L^*i" tL If & v> 
, -jfti:: ^ * a - * (Dffitim £ if Un £ -£ ft t D - ?Lm^^te^^^®T^^ $ tt ft o L 
WoTZ h o u ibc^J;^ ^5%@Ko©v^;v3-xjtgT^*U-c^v^$Em^ s II^ 
2KXi>, -etL^H:*>lcl«Jv^Mlco***ft &O-Cti:ftv* 0 f fcZ h o u 
3ft<*>*i£j&» v> r v> ft £ <ai&»»±:ftra<&£W £ ^ "C*ftR'J&R ft 

1 2 0l$ra*R*fc^S*ft££ttffl1£'^**o 
[0 0 0 9] 

fcK*> fc^fc w*mn tut * &k s ■£ k , $ tL-c ft ft^f Lm^as c 

h a ng^i:U6 2. 2 g/L-C*»K 4IW6 0H^ofco m«L-?Lm<£> 

iift^icffl v^tiTv>siiBif i l -imsitttt, fiwmm&i o o 

g/LJy._h^o^^W2 4«FmJ3LF«3-C*ftC:i:«r#*"t*ttfs ^O^HftMHJ: ftfL» 
IlittiWI^ If|ft*fiJfeL;fc»# V^VKfcft J:lisx.4v> 0 L 

*> :*« k # v> -c am * fc »± ft & mvm^M^L ufc fc v> 3 
icft <. -ent^^wuuiis^ffl^-t i o o g/L*»x. * 

5it#T?l40*5*W-C^ -ttuSr^lR-rft <£ -9 ft 7*- * Siii* fc$F*E b ft ^ o 
[0 0 10] 

p f lftatttffi^fcftBteHcHl-CttZ h o u 5.o»§»:fti*>> J^TOJ^ftm 
^?Wv^„ fft^^C o n t a g CContag, PR. , Appl Environ Microbiol 56 
3760-5(1990)] it, pf 1 0#fmiN s 35mM<7)?l^££j& U pf 1 O^IMfcfc «fc «9 ?L 
^<7>&jt14(±ft±L45nM<a?L^&£j£-tft C tS:7pLTV^ 0 i"ftt>^> «If^ 1 '^ 
p f 1 (Dm.Wz.ii UlLBtO^tt^i-tftiktiC o n t a g &07*-*§Bz*fc* D^" 
^nkftoTv>fto 
[0011] 

— # hft Fny-J— if (fiJLTp d hfc*"rftik***ft) w^(:ov> 

TtiChangfc [Chang.YY., J. Bacteriol. 154:756(1983)3 i:J:!)*1l«*LTV>i. 
Sfc, ChangMi, p f K I^p d hWMlfSf ^ItW#fCV^ 0 L^L 
& 75 s ib *l <b <DMifc<o$m.*iLM tov^t oSMBl tt £ T9I & *»T tt ft o o 
[0 0 12] 

a_t*4 tfeftk, p f ma^ioT?Lm^i4**i63X-t-ftik{±^-e*o^o - 

[^fr^tfU ] Chang D-E .Appl Environ Microbiol 65 (4) : 1384-9 (1999) 

2004-3095509 
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[gM*« s **2] Shengde Z..Appl Environ Microbiol 69(1) 3 f-^(2003) 
[##H\£«t3] Pamela R. C.Appl Environ Microbiol 56(12) : 3760-5 U9SW 
[gmfFlfcfU] Chang YY, J. Bacteriol. 154:756(1983) 

[M * * * <^^1 

-TuT-fc* (Pf 1) > Sfctt/Xtf^-V^Fny^-* (pd ^L22H 

/Co 

[0 0 15] 

[T ^-h^Knyt^ (pdh) Stt«I^®TUv ; J^U 

eM-hnKnyt^ (Pdh) Ofitt«Wfa±»)ftTLtv>4^<4<4j 
t v>^rn ami&0«flm * U # 6 ****** ^itiW^tM^ 

*2]?J^-hjt-« (Pf i) *v/*: M T-Z*mlZlm 

[3] Afo?LWIfm«t^^^f^^ [1] ~ [2] k*«©« 

W [tf^S^MT- 1 0 9 3 4 (FERM P-l 9 0 9 2) »t**£fc*»tkt 
S [3] k|BIKOfLmw^.^^o T«,- S p^^siife 

°[tf 3 0 T3«>**»* t Lfc»^m^«»W^*k : l a # 1 h " 

1 a± 2 o oh" 1 anw^ ft u# * m*«* * nr« k t a * * - 

[7]«PH#6. 0~8. Ot^Ct^ttn [1] ~ [6] 

Pf 1 «HKI*P d hWttW^SlJ: ^«=i^^**^i*4? 0* 
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[0 0 18] gfija, 

lo o 1 9 J 

#S&93l-*5V>-C, tf^- V*^>t- bUT— (pf 1) Sttttts t^ti>m«t<9 

V**«JS*»i-o e^-f^-b'jr-tfft, p f i ASf^T-t p f i b 
hp f i tiBmu p f i Bift?©**}it»^iip f i Bttm-tZo 

[0 0 2 0] 

/:Arn Uliill t± . i * aftS^** x. m*>*i§si 3 ttT v> -c c ft. <D 

W -f a ttf # o v> T <7) *#**St tz £ ft * v^m#-e *>UV ^H#kS^ ^H#J i&S * & £ 4 & 
p d h is <£ XI/ 4 7tt± p f l LfcW**f^ffi-T * - t S * « 

10 0 2 1 ] 

hftKo^t-t* (pdh) »f tli >)®TLtv^^{ ^< ^oTV^at 
UimSkWfflUh LT1±*MW1 4 8 5 1 ip2t (ATCC 2 5 6 4 5) 
MT- 1 0 9 3 4^ tfclip d h***MOSdfe«0^ffi*^^J: 

e;M-hW-h'J7-€ (pf 1) &tnf;v*- hfii Kn 
y^--tf (pdh) ©Stt*«»41± f)ftTLTV^M< &< fto-CV»*^rnJLBfc» 
»jBB*fc LTli^JIftWMT- 1 0 9 3 4 «t^ff*©*»*IPfe*0 P f 1 Ife^^'p 
d hfrS^LfcttttrtTOa^ifco § h l^'jM- h *;v^ - h U 7— « (pf D 

M^-e^^ttStO^JiWlf^^p f 1 Bi&fc=?-<D®.mW*?> »IMT- 10 9 3 

10 0 2 2] 

MT- 1 0 9 3 4 (±1-CH tf;V^- hfli Knyt-Wl>7 v^^'/Vtfflv^S* 

ERM P- 1 9 0 9 2 t LT, < If rfr3C 1 T S lfim*60, BtittrB: 

SAiWt^W J&SmWSffc* > * ~ 14^11^8BJ:l9«it$tL-C 

[0 0 2 3] 

4fc, p d h> iKlipf 1 OJIMft*****- MT - 1 0 9 3 4»tttH f r C^tt 
Jt*»**fc«>«*«3F-©tt«**^»fe*- 0Jx.tfMG 1 6 5 5ft> W3 110t (A 
TCC 3 9 9 3 6) £fc L B^**-? 2 H#H8«'&flL JHlU^V^an--*^ 

[0 0 2 4] 
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tt*k&©2«aJt*0. 5Xt%» & 2 0«i%«Jtt#ffi u , 2 Ji%*6 i 
5 SfefcifrS Lv\ »|: 3 - >^ f ^ - ^'J * -iiDli^:^ ^MA^^ti, 

fl*.tf p f lfitt«TUV>*MT- 1 0 9 3 4#*ttfflf » * 

20t*640^ iDff*Utt2BW635 TCT*»i"4 £ U <; P H»* 

NaOH. NHsft6. 0**7. 2, i0«f$L<tt6. 5**6. 9TiilllU *g 

[0 0 2 7] _ 

Sfc p f lffite*m*S*fc:fc»OT&*l^** MG 1 6 5 5ft«p f 1 BitfeJ* 

»&*U**pHtt6. 9**7. 4, £*)»i:L<f47. 1*&7. 3t*i.MGl 
6 5 5*fi*P f l««kttMT- 1 0 9 3 * 
•f ft £ fc#nNB-c* *> > 33WM2 x:-c««i-4 - k tt*o41tt*#* - 

MT-l 0 9 3 4*14, PH7-7. SOpHWffflW^t*^***®^ 
U^lfMGl 6 5 5t<0p f l»fiMt*^li, *?WL(D$LmmM2*L%^° 

mmg 1 6 5 5t©p f i imtfto * o t??5 

miE#2 004-3095509 
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±!MS^AB L EttftttSMtBM J - 0 1 ^<0Jfett»^ao*SMf w 
(i. 5 0 0 g OJSHH**«ffl Lfc*, S»**EE-e 0 . 0 1 v v m~ 1 v v nu 
50rpm~5 0 0 rpm, il)»H<l±, ftttO. lvvm~0. 5 v v m ; . *fr 
Ml00rpm~4 0 0 r p m« L**»**fr*ff 4 Lv****#* £ k £ 

kia ^l h - 1J&±4 0 0 h- 1 k)a:**frT?jtJftL#***«*&*'^«i:i-**fl 1 ^ 
& o 

a^mifta^fl^w©*** itBMT- 1093 iftim*mm*&M-r** 
TKi*»)ko % %n&2Lm2nz J^fta*** leaflet* safc******* 1 ^* 

& o 

1§rtr«T-MT- 1 0 9 3 4«c*Jg*LfclRfc: 1 0-10 0 PfMHU2U*3K L -*L*<D***» 
0.02 Jt*%£JLTtcfiT-r * £ o SH^aK"^**o 
[0 0 3 3] 

±fc L tt***J»3 *t»7i ttfi^ &g tt ft < , ig*XS <7>-«"C 

xxtMtL/:»t^tt, *c»Wi-**tt^ ^ r/ ???!tl 

4fc, aJ^MMWIbfc 

jIt Jciiiu ^s&rc^-tt ^ ^ 6 ***** * WRt * * ^ li * 

v^ 0 ft£, #HSB«tUftv»|R») tt T%J »±K**i*tt?**o 
(MT- 1 0 9 3 4W:i4ILt4I) 

^si^ffli-s^^a^^Tiaai KBift-r&o 

[0 0 3 8] 
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7r*/-^LG 12 6 



5 % 

0 
0 
0 



0 . 
3 % 
1 5 % 
15% 
0 . 
0 



o T?% l-^Jo. 3i%. mmr^mo. s 3 %ju****mfl-»*« 

tMtU=«7?Wt:X«I.B Broth, M i 1 1 e r «*« (D i £ 
c of ?4 el 0) I 5m 1 aSMWT- 1 0 9 3 4tt««U 2 0 » p 

tf^SSJK 1 5 0 r p 3 1 C> p H 6 . 7 IWautit ms^J 

[0 0 4 2] 



ffiiE# 2 004-3095509 
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1^2] 



ig*P!#i50hr^<£>D 



MG1 655 (wild) 
54.9g/kglg^lS 
540g 
3. 5g/L 
99.9*ee£*± 
6.2g/L 
1.8g/L 
2.4g/L 
0. 8g/L 
46. 5g/kg 

N.D:Not detected 



MT-10934^ 
90.5g/kgi&* 
570g 
2. 2g/L 
99.9XeeU;-t 
N.D <0.2g/L 
N.D <0.1g/L 
N.D <0. lg/L 
N.D <0. lg/L 
58.2g/kg 



H .> 3 > (ATCC) i9ATCC4 7 0 7 6 ktmU. 
5r? Kn*V^f;V > 9 >^ 7x9— K (serine hydroxymethyl transferase) (g 

I i^H i ndlll -emftt * £ k-Cft 1 . 0 k b p ^^t:^ft 

t |Jec oRI^Hindll S «U 

#U DNA'J#"-**i^»^^ fc ^ (D H 5 a W V-WRW&T *> 

X *) V? * 5 K p G 1 y 1 d h A fc#fco 

J£££*V**HpGlyldhA*tt»*W14 85 1 i P 2# (ATCC 2 5 
1 ip 2/pGlyl dhA^^MT- 1 0 9 3 4/pG 1 y 1 dhA#*#*-. 

ffiSE# 2004-3095509 
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«£flt 7 (UlfWl 4 8 5 1 i p 2/p G 1 y 1 d h AM**Jtt» 

[0 0 4 8] 
[^3] 

^3 : 



Glucose 

K 2 HP0 4 
N a C 1 
M g S O 4 
C a C 1 2 

dl-'j 



5 0 g/L 

1 0 g/L 

1 g/L 

2 g/L 
0. 5 g/L 

0 . 1 mM 

1 (i g/L 



4iifcbT=A79^=»^V^LB Broth, M i 1 1 e r *«* (D i f 
c off" el of 2 5 m 1 U*&*«W 1 4 8 5 1 1 P^^WH 851i 

[0 0 5 0] 
1^4] 



^4 



W 1 4 8 5 1 i P 2 
Ffgg 4g/kg«tt 



W14851 ip2/pGlyldhA 
1 7 g/k g«T 



Mm «U»MMT- 1 0 9 3 4/p G 1 y 1 d h A*K»«4« 
#««tU=ft79^3CV^LB Broth, Mi 1 1 e r*«« ^ » * 

c!f? 4 6 I of 2 5ml ^^^^^^^5^4 

10 0 5 21 ffifE#2 0 0 4-3 0 9 5 5 0 9 
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[«5l 



D - 






94g/k gi£fti£ 




:i£tIliRfi 




5 7 0 g 








2 . 0 g 


D - 






9 9. 9 % e e 




mP& 5 0 h r |0D-« 




6 5. 2g/g 



5 (:*:»« p f 1 B jtfe^ 05S«1Si*0 * n - - > ^) 
*llMG 1 6 5 5#OtA#DNAt, Current Protco I s in 
Molecular Biology (John Wiley & s ° n8 >f«22 
ttKiDMU. ( E . coli Ge T n T ^^ } fi f^ 

G 1 6 5 5 fls^ft&afeEFJ (accession number U 0 0 0 9 b) ^ 
r d f 1 BSfis? ( 2 , 2 8 3 b p ) W^^BB^J (accession number 
b 0 9 0 3) 5fi««**^n-->^i-*fc*, 5, 6, ^CSW+JV 

ICS p h itx««fi**u-cv»*o 

8©MWe, ±|E^7^-DNA^ 1 0 0 pmo 1 , is XX>M*<n4kftX P C 
R^HtCi^l. 8kbRtF,ftl. 3kbODNAlfrMiU. iOJ 

ffiv*TT*«*:h^**<©5' *«2H*fcl*H i n d I I I «2S 
mindlllWSphimUo B*l#*: 7fcKW*j: 8*11 

I*J:tFP s t It?IUi**fl5Lfc. COM)t2i^7^^pUC18 Ufi* 
) ©Hindll IJttfP s t I»fl*fc*T4DNA^-«^tfcfc*J»l 
DHS^M^iU, p f 1BWS=P«>5' ±«3fi»lfH-R0'3' T^ttlf*© 
2o<75if>V*^tfy9^^ K&ftT, Z<D7?*$ KtpUC Ap f 1 Bt^U. 

ife C 5 5 K P U C A p f 1 B * S p h I -CtHflSlfc, T4DNA*^9-*C 

*>¥»*»K:Lfc. ^ t :ATCC 3 7 0 3 3 iWtt#^pACYC18 

^DNAi^T4DNA polymerase J: 0 J £ * 

^7X5 K*#n £07"?* * KtpUC A p f 1 B : Cmr fc#*Lfeo 

JC*«6 V*1MMG 1 6 5 5ftpfl B * fi ^** 0 ?5 ) „ 1 , iir , R „ 
«fc«5**fe*Lfc:/9** KpUCAp f IB : Cmrt*lIMG16 B#W 

HiiE# 2004-3095509 
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0u g/ml **tr L B L*. »fe*Lfc**«*#*LT* 

50,g/ml ^LB«^^ Hi V^U **ffVV ^9A7x^-m 
fror/^V'J V*3»0»t*»t4 t kT, pUCApf 1 B : Cnr*MG165 
5ft#fe#ClWiW«^^^> pUCAp f IB : Cmr 

i3 -JUiMMl«KH»*n*:-9-fX («3. Okb) fclfcaBi- ******* 

^>j^-lf-^3>*^ pf lB*^WH«:v^t]l«U. U-hSrTWfi 
t^n-V^pf 1 B»tU »fc*Lfc#*MG 1 6 5 5 Ap f 1 Bflcfc^fcLfc 

o 

XttM 7 (»IMG 1 6 5 5fpfl BmtSX**** *****t M L ■ * 9 
IW»tU=ft7?^3|:LB Broth, Mi 1 1 e r^ft (D i i c o 2 
4 4 6 2 0) 2 5 gU^iOt«W«U. itLClLfMMG 1 6 5 5t ; M 
Gl 6 5 5 Apf lBft, iitfMG 1 6 5 5 Apf 1 B»C«t«2Pe«©^^ 
KpGlyl dhA^i 9t*Jfc£«:MG 1 6 5 5 A p f 1 B /p G 1 y 1 d h 

A»o3*«©***ai*c**u sot:. 120 r P m ^22??? 0 Sf 

. 1 L#^t« (AB L EttlMt BM ] - 0 1 ) 1^6 f ™ 4 7 5 g U 
|Lfc*©fc**LW**«»Lfc 0 **tt**ET, 3**0. 5 v vm, «ftJJ20 
0rpm,J»W3lT;, pH6. 7 (N a O H-Cffft J 5 0 ^Wjo fc. WMJT 

L/co a*** 7 ic^i-o 
[0.0 5 9] 

^6 igifiafiS; 



Glucose 
N a 2 H P O 4 • 1 2H 2 0 
(NH 4) 2 S Q 4 



lOOg/L 

6 . O.g/L 

6 . 0 g/L 

KH 2 P0 4 3. 0 g/L 

3 . 0 g/L 
0 . 1 g/L 

0 . 5 g/L 



N a C 1 

MgS0 4 * 7aq 
#1f 5 5.0 g/L 



[0 0 6 0] 
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[ft7] 

^7 MG1655 



MG1655 Apf IB 
5 8 g/L 



MG1655ApflB /pGlyldhA 
6 3. 7 g/L 



*tt«8 6 (MG 1 6 5 5 A p f 1 B#KJ:**L»©faj) 

f 7i»:5j:SSG 1 6 5 5 Ap f 1 B /PGI y 1 dkA*«*gJ 
0T) 120 rp^I»^o/:t, 1 L««Mt CAE L E *«* 
J - 0 1) «8^-T^4 7 5 g*Xiitzi><Di,zm*K£:mmMLtz 0 « 

[0 0 6 2] 
1^8] 



6 5 5 A p 
2 (N a O 



3i 8 

7f*y-M G 1 2 6 

(»« : *) 

[0 0 6 3] 
1^9] 



10% 
5 % 

0 . 1 % 





MG1655 


MG1655 A pf IB 


MG1655ApflB /pGlyldhA 




52g/L 


95g/kgig*i& 


95g/kgJg*$l 




520g 


560g 


560g 




2.5g/L 


2. 5g/L 


2.5g/L 




1. lg/L 


1. lg/L 


0.3g/L 




24BSIWI 


2mm 


2mm 



*Jfc* 1 0 <*MTMG 1 6 5 5*pd h«e«»» * ^"L^to^gi 

mum 2004-3095509 
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««l*f^JSU, £*t£MG 1 6 5 5 A a c e E«cfc Lfco 

6 5 5 A a c e B«L «miG 1 6 5 5 A a c e EttlcftttM * 

G 1 y 1 dhA^i^^^MG 1 6 5 5 A a c eE/p G 1 y 1 d h AKO 

iSSffl (ABLEtt^ftfBMJ-0 1) fc*6fc*1-**4 7 5 «*X*t*Jfc© 

fflnkbfco ^^=Sr^l OkZTFto 
[0 0 6 6] 
[f 10] 



10 MG1655 MG1655 A aceE 

D-fU»*fc* 45g/L 53g/L 



MG1655 A aceE /pGlyldhA 
58g/L 



&Mmi 1 ? (MG 1 6 5 5 Ap f 1 B*fcfc£SHfl^>rt»*&«) ^, ^ , 

-Si ? n rnmflllWtteo**. AB L Ett«*«««BM J - 0 1 <*>»«■ 
Lfco i»tt*«ET, 5 v vnu S 3 0 0 r p m. 

Tft. fl.mi>a36l±HPLC-C3fefeKiU*:#o-r«36b*:o »***12Wt. 
[0 0 6 8] 
[*1 11 



1 1 

7fA;-^L G 1 2 6 



10%, 12%, 15% 
5 % 
0 . 1 % 



[0 0 6 9] 

mi 2] 

^12 



1 0 % 
95g/kg^^i 
560g 
2.5g/L 



1 2 % 
112g/kg^S^ 
567g 
2. 5g/L 



1 5 % 
130g/kgJg*$t 
580g 
2.5g/L 
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[0 0 7 0] 

ttMMt#**&*Htti$ can x. ?t = - x g Kgfe-sf < &m *_t * 1> z mm j± 3 - y * 
•/>; *-4 3 ^M7nll> t«, 7 ? y t^ttffl Lfc t Lr i 9 o % Ja±o^$* 

itJ&U ^oi3 0 g/Lfcv^CtLt-CJC^V^v^^gSr^L^o 
[0 0 7 1] 

HJS^Jl 2 (MG 1 6 5 5 Ap f 1 B^:U3-VXf^-/'J 
m^mt UEft77X3H^tL^tt2 5 gt:MG 1 6 5 5 A p f 1 B*^®«L 
, -Hfcl 2 0 r pm-elMt^tTo^t, ABLEtt»J&*HttBMJ - 0 
fc^l 3 i:^ta->Xf'f -"/V *- (C S L) Wk&i 1 ~ 1 0 %* -CSe-fbS-fr^JSift 
4 7 5 g^W^0i:MIIL/;o Jg*ti^JEETs ii^SO. 5 v v m, mnmm 
3 0 0 r pnu ig#iSjg3 5T\ pH7. 2 (NaOHtil) T2 4I$rito/c 0 ^* 

[0 0 7 2] 
[*1 3] 

ill 3 ^ifeiiasfc 

CSL (B#*«<felM) 
Tx*y-;i/LG 12 6 



(»« : 7JO 



[0 0 7 3] 
[HU 4] 



%14 



CSL 




i % 


2 . 5 % 


5 % 


1 0 % 






5 5 g/L 


9 0 g/L 


9 4 g/L 


96g/L 



[0 0 7 4] 

■C5 5 g/L tZtiZX*K%\<*!kmmmr*$>2> 0 ttz, fffit/c^n-XCJttSILSI 
•^OSE«s|Stt 9 0 %»±ti#LTV^; 0 
[0 0 7 5] 

1 3 (mg 1 6 5 5 a p f i Bmz£2>m%.&ftK±z>mmi&m'^v>&m) 

Iftigmt L*C=fc7 5.X3fcv>*Lfcj&SHfc2 5 g i:MG 1 6 5 5 A p f 1 Bt^ifL 
s -Iftl20r pmT»«H*JH6<:ffofe« % ABLEtt»*f*lBMJ -0 1 <^i§»» 

£U 6 ^%iftj£3 5°C, pH7. 2 (N a 0 H tli) T 2 4 B£|lflfifo fco 

^^;V3^Ili^a-AC I I -7-7. h 73- (fnftHL&II!) J~ <£ «9iBU£Lfco 
[0 0 7 6] 



10% 

1%, 2. 5 %> 5%, 10% 
0 . 1 % 



m=xrtffe oaa/I—oahccaa 
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[*1 5] 

ft 1 5 

CSL (B^Aft-fbxa) 
7^;-M G 1 2 6 
(BSB : 7k) 

10 0 7 7] 
[*1 6) 



12% 

5 % 

0 . 1% 





1 


2 


3 


4 


51^,4 (vvm) 


0 


0 . 5 


0 . 5 


0 . 5 




2 0 0 


2 0 0 


4 0 0 


6 0 0 


[0 0 7 8] 
[*1 7] 










SI 7 


1 


2 


3 


4 


(g/L) 


5 9.4 


3 9. 4 


2 1.7 


6 7.9 



[0 0 7 91 
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SEQUENCE LISTING . 

<110> Mitsui Chemicals, Inc. 

<120> A Method for production of lactic acid 

<130> P0002577 

<160> 14 

<210> 1 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ggaattcgtc gaccggctcc agttcgaagc tggt 34 

<210> 2 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ggaattctga ctcagctaac aataaaattt tt 32 

<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ggaattccgg agaaagtctt atgaaact 28 

<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

cccaagcttt taaaccagtt cgttcgggc 29 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 
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gcacgaaagc tttgattacg 20 

<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ttattgcatg cttagatttg actgaaatcg 30 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ttattgcatg cttatttact gcgtacttcg 30 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

aaggcctacg aaaagctgca g 21 

<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

tcacgcgagc tattatcagt cgttattatc 30 

<210> 10 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

tccaccgtgt tgattgttgt tgctaa 26 



<210> 11 
<211> 29 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

tttgaattct gccactgaat agcagccag 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ttggatccaa cgttgagttt tctggaacc 

<210> 13 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ttttggatcc gaggtaaaag aataatggc 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 

ccaccttcgg ccacggcagc 20 
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ifM-bfliKn^ (pdh) tTLTv^ 
7 , Sor^-b^Kn^-* (Pdh) ^tt«Ii*)^Ltv>S^ 



ffifE# 2004-3095509 



^-v: l/E 



003-342222 
IK I A I i W i 

[000005887] 



L 1997^10^ IB 

2 . f^^B 2 0 0 3^10 40 

ft £ H#tt^M*5£;£*t 



mfE#^ 2004-309550 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




